The pathway for the slow inhibitory postsynaptic potential in bullfrog sympathetic ganglia.
Intracellular and sucrose gap recording techniques were used to examine synaptically evoked potentials and the response of neurons in bullfrog paravertebral sympathetic ganglia to muscarinic agonists. These neurons were defined as either B or C cells on the basis of the conduction velocity of antidromically evoked action potentials. Following stimulation of preganglionic C-fibers in the rostral portion of the VIIIth spinal nerve, a fast nicotinic excitatory postsynaptic potential (EPSP) and a slow atropine-sensitive inhibitory postsynaptic potential (IPSP) could be recorded intracellularly in C cells of the IXth and Xth paravertebral ganglia treated with 70 microM d-tubocurarine chloride (dTC). Under these conditions, local iontophoretic application of acetylcholine (ACh) could produce a slow hyperpolarization of C cell membrane potential. ACh hyperpolarizations or slow IPSPs were not detected in ganglionic B cells. Stimulation of the preganglionic B-fibers in the sympathetic chain produced a fast nicotinic EPSP and a slow muscarinic EPSP in ganglionic B cells. A small population of C cells also received cholinergic B-fiber innervation from the sympathetic chain and exhibited a slow IPSP upon tetanic stimulation of this pathway. When curarized ganglia were examined by means of sucrose gap recording, superfusion of the muscarinic agonist, methacholine (MCh), produced an initial hyperpolarization (MChH) followed by a depolarization (MChD). Both responses were blocked by atropine and therefore presumably reflect the activation of muscarinic receptors involved in the generation of the slow IPSP and the slow EPSP, respectively. Although synaptic transmission was blocked by Ringer solution containing 4 mM Co2+, neither this solution nor 10 microM tetrodotoxin reduced the amplitude of the MChH. The MChH was slightly reduced by Ringer solution containing 0.1 mM Ca2+, however, the response could be restored by the addition of 6 mM Mg2+. These results indicate that the MChH in curarized bullfrog sympathetic ganglia results from a direct muscarinic action on ganglionic cells. This suggests that the slow IPSP is mediated by ACh released from cholinergic preganglionic fibers that make synaptic contact with ganglionic C cells.